A model to predict the percent ol deposition of particles based on MMAD was developed by the Task Group on Lung Dynamics (1966) of the International Commission on Radiological Protection. The respiratory tract was divided into three main regions: nasopharynx, trachea and bronchi, and the alveolar. In conjunction with estimates of particle clearance, deposition calculations were made for these regions at three different inhalation volumes. This model suggests that about 30% of the particles within the size range present in cigarette smoke will deposit in the alveolar region and 5-10% in the tracheobronchial region. This model also emphasizes the impact of particle solubility on the total integrated dose with time. Brain and Valberg (1974) developed convenient nomograms and a computer program to calculate how particle solubility and particle size significantly affect the net amount of particulates retained in the lungs. Although the basic outline of the model is generally correct, more recent measurements suggest that values for alveolar deposition of particles 0.1-1.0 /^m are too high by a factor of at least 2 (Heyder, 1982). The extent to which ETS particles are hygroscopic and increase in size within the respiratory tract is an important and unresolved issue that adds further uncertainty.
Aerosol deposition has also been studied in airway casts. Physical models of the upper airways of human lungs have been made by a double-casting technique to study particulate deposition at several airway generations (Schlesinger and Lippman 1972). Different flow rates and particle sizes were used to study deposition patterns. Schlesinger and Lippman (1978) reported a correlation between the deposition sites of test aerosols in their lung casts and the most common sites of origin of bronchogenic carcinoma in smoking humans. Both occurred preferentially at bifurcations. Martonen et al. (1983) added an oropharyngeal compartment and a replica cast of the larynx to the tracheobronchial casts in order to better simulate airflow patterns in the upper respiratory tract. They used these models to evaluate the amount of cigarette smoke condensate deposited in the airways at different flow rates. More condensate was present in areas where airways branched and especially at the bifurcation points, indicating increased levels of impaction. Aerosol was also deposited preferentially along posterior airway walls of the branching regions.
Hiller et al. (I982a) measured the collection efficiency in adults of an aerosol containing three different sizes of polystyrene latexational exposure and smoking. Scand. J. Work Environ. Health 8:24-28, 1982.ague: Mouton, 1972. 868 pp.
